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* GENERAL DATA *
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TYPE OF ETRUCTURE
TYPE OF AMALYRIR

CUNEIDER
COUNSIDER

FATIGUET
SERVICE - CRACE COMNTROLT

UVLTIMATE CONCAETE COMPESSSIVE STRESS
TLTIMATE CONCRETE COMPREESITVE STRATH
YTOINEOE BODULUS FOR CONCRETE

TOMRNGS MCDOLUS FOR STESL REERRS
YIELD ETRESS FOR STEEL EESARS

YOHGE EOUULUS FOR PRESTRESS STEEL
ULTIMATE STREZS FOR PRESTRESE STESL
Low=La FRESTRESS STEEL

HOTILAR FATIO BMILD ETEEL (ES/F=)
HODULAF. RATIO PRESTAEZS STERL [ERJEC)

SN TROEHENTAL FACTOR

Erarwe TR @ g o R

* STRUCTORE DATA *

(REINFOACED SOHCRETE)

=

]

"
{Fc) =
(ED) =
[EC) =
[E5]) =
{F3) =
({EP} =
[FF] =
'HE) =
VHI'D =
[Z] =

HEI
IN{IH

RS

ST
E&ED

« BRI
! RET

i“lll""""‘+++"*'-'-‘-"lllFFll1r+lll11rplll"||||r‘.r‘1

TOTAL DEFTH ] E.ED
SO02 FLANGE WIDTHE [ooMP) = 21.0¢
TOF FLANGE WIDTE [TE) = 6. 00
TCF FLARGE THICKHESS = £.25
WiDTH OF WED - . D
BOTTCH FLAMGE WIDFH (COMP] = 11.40
EIFTTOM FLANMGE WIDTH [TEM) " &.00
EOTTOH FLENGE 'THICTEXERE - &_EJ
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" ETEEL DATA =

L R R Rl R L L R o

EEERE REBRR ToTAL EBAT, COVER BATDLE SEEA EFFECTIVE
Los LAYER  BARS SILE [TEEH] PATTERN DEGEEFS ARER

Mt MAETH [ 11 d4.13 i d . 00 a.00

ToD OTHER 7 & .00 1 Q.03 J.08
TUTAL ARER OF FRESTREZSS STEEL (AP} = g.00 25 I

DIETY. FROM SECTION BOTTOM T0 £.G. OF PRESTAESS STEEL (DP) = 1,00 IM

LEA R AR AR RN R

* LOAD DATA [KIP=-FT) *

L L R R R i e I I

LOAD TITLE = MANIMIM NEGATTVE MIUEY™

TOTAL OTETE  SECONDARY
DEAD LOARD H-Ma H-HIM P-BRY MOMENT BOMEIT
(DL [LL+I) [LL+1] {LL+T} { O-MOM] [ E=MON}
BREINT =214E. -T06 . 0. =F155. {. g,
RN IARL B. a. [ G. o
LoapD
TAOCTCORS 1.30 2.17 1.30 1.80 1.00

STRENGTH REDUCTION FAOTOH [PEI} = D.HO

i

FIMRL FRESTREZF FOECE AMTER ALL LOSEES [PF| = i

RIPh

LA R AR R R R R RREEERER]

* DESIGN LORDD ¢

L T T e

SR MIN LN LA

H-EZR H-5ER H=F& P-EAC
HOMENT =2852. -2 148 . =43327 -5531,
REIAT g a. . r

MAX M-SER = [DL)] + (H-MAX) « (D-MOM} » (2-b3M)

MM M-SR = [DL) + [(H-mIM} b [E=MOM)

Max H-Fal w» 1.30 X (DL) « 2.17 4 (S-MAXN] + 1.00 X {O-MH3M] « 1.00 X [S-}20w)
MAX P-PAC » 1,30 X (D) o+ 1000 N (P-MAX] + L.00 X (O-MOMY & 1,00 X [S5-HOM]
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S-A3 =

F=AS
H=FAD
F=FAC
HIN1

wIr

KAl =

I R R YRR L]

* IMTERMEDIATE RESULTS *

AR R R R R L e R RS L e LR e T T TR L]

EFFICTIVE DEPTH = £1.05 T™H

TITLE CAP DESIGN WITH TRANIVERSE DECT STESL

SERVICE STRESS IM MILD STZEL (As)
VERACK CONTROL)
FATISUE STRESS IN MILD STEEL ([AS!
H-FACTORED MOMENT
F-FRACTOEED MOMENT
KIHIDN REINFCRCEMENT (B.17.1.1)
BAEED oM 1.2 X THE CRACEING HOMENT
WAIVER OF MIKIMIRY REINFORCEMEWT (§.17.1.20
BASED OM STEEL AREA OME THIRD GRZATER THAM REQUIRED BY AMALYSIS.
MAXTWTH ASINFORCEENT (H.16.3.1)
BREED ON .75 X BALAMCED STEEL RATIO.

17:55:28 O3/24/93

AT STEEL AREM BASED O POLLOWING LOAD TYPES:
(HAX R-EBER]

IMAR & MIN H-5ER]

THA = DISTAMCE FROM EXTREME COMPRESSIVE FIBER TO HETTRAL AXTE.

BAR TYFE BAR AFFLIED MAIN STEEL MaId
SIZE Loas SPACTRG A HOEENT AEDUIRED BRILE
{IN} [l {E-FT} (50 IN) EEQ
11 S-k3 7.0 11.88 =283 . 1% .25 10
11 F-A8 alell g.81 T
13 H-FALC B.33 ¥.0% ~§332. 12,87 ¥
21 F=FAC £ .06 4.03 =2571. i M 12
11 EIK] iZ.21 1.78 =24 53, 5.4 i
11 HTNG d.dd .17 =TELL. 23.8a 16
11 MAK .04 k.04 =Z23LE5., 93 .87 )
TEERE APAFTHOL TRt addpdaressdsREREEre T RR R RN ddddaddaniawnw
il F=FALC £ 4.0 ~5551. 17.73 12
ULTIMATE MOM=NT CAPACITY.
TOTARL TOTAL OTHER MAIR LT OLT
COME TEM TEx TEd TEMIDOH ROMENT
ARER RRLTA AREAR ARER ETREEFS CABACITY YIRA
153 In) [53 IM] (B2 IMN) 150 Ix) {EZI} [K-FT) (IH]
.00 21.80 3.0 8 18.72 a.¢ -SHLE. §,.22
.00 15.0& .08 id.%8 .0 -4BTE. 3,50
C.CO 14.31 3 .0OR 11.23 0, =3891. 2.7
0l . Gl 16.57 3.08 T4 .4 -2EB9T. i.05
d.04 g.82 .08 3.74 .0 =1E03 1.33
3,00 3,08 3. 08 i, 00 0.0 -877. GoBD
— —
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TITLE CAF CESIGN WITH TRANSVERSE DECT STEEL §7 5528 03/2479% PagE 4

Fr e r R TR R T TN NS E R FEE R FHI AR A B AR A A b A

* SECTICH PROFERTIES AND CCACRETE STRESSES ¢

LR R R R R R R e e T P R A LR SRR RIS ™

[AFTER ALL 1LOSSES

SECTION FEOFPZATES

MATlN STEEL ARER = LE. 73 IH**]

MECRACKED CRACHED
CRGES TRANSFORMED TRAKEPORMED
AREA {FT** 2} 15.8 7.0 il.a
INERTIA {FT**4] 0F.8 166.5 6.4
YOS LMy 0.7 AL.7 1.7
TR [ | §0.7 31.7 12.7
CONCRETE STAESSES [PEI)
[RCRATKED CRACKED CRACEED
GRCES TRAMEFOAMED TRANESFORCED
¥ j—— STRESEES 1 p—— STAESIER ==—; ¢ TREEEEE ——:
| LOARD TYFE TOF BOTTOM TCR BOTTCH oE BOTTOM
HIM H-5ER sd3 ~FaE. £00. =370, 0. -588,
HAX H=5ER SES =513, E33. =425, 0., =781,
SONCHETE MODULYS oF RUPTURE [7.5 X 52T 5C) a 438 PEI
]

RETES:

YOO = DISTANCE FROM EXTREME COMPRESSICH FIESR TO CENTER OF GRAVITY.
YMA = DISTANCE FRON EXTAEME COMPRESSION FIBER 70 NUETRAL AXIS.

[#] & TEMNSION

=) = DOMIRESSTON
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* FINAL RESULTE =

LA RS AR AR REELERERERERRELIESEREEREREERERER R LRI SRR SRR RERE!

DESIZH "

=G BRI TR | —=FATIGE——:

TITLE car DEsIGN WITH TRAMSVERSE DECT FTEEL

17:5%5:38 D

[AREA CF STELL REQUIRED FOR DITFERENT DBAR SIZES)

3/24/%% FPAGE 8

[TUN N B
oo

BAR SFACING LESE THAN
BAR SFACING MORE THAM

THE FREFERRED CALTRANS MIMDIMUM.
THE RASHTC MAKIMIDG [LE°). (H.I0]

HAR LORD MAX ALLOW FTRESE  ALLOW EFF BAR REQ TOTAL SPACE
SIZE OQONT STRESS STREESS RANGE RAMCE DEPTH SPRCE 5TEZL EBARS O0DE
(B3I} {KSI) [R51I} ({KSI] {In] {IK} {BQ IN} RED
1B 5-AS 22 .04 €062 13,15 £1.32 -
& 3 .43 26 . 6 5.00 IT.58 e1.% 11.i3 : .08 7
4 P-FhC 27.50 ED.53 .48 17.77 £
6 28.42 p.46 T.28B 16.10 E3I.5E 11.23 3.08 7
11 P-Fao 26.9%9 6}.05 &.06 17.T73 13
& 2E.39 34,37 T.03 16.35 g3.5€ 1l1.13 3.08 ?
6 P=FaC 28.12 Bl.15 F.id .70
& 22,51 3&.00 V.30 16.87 £3.56 11.23 3,08 T
¥ P=FAC 17.83 §1.24 .04 17.867 1z 2
& 25,13 35.00 T.21 1.1V e3.56 11.23 3,08 T
B P-FAC 27.5E 61.30 3.05 1T.65 23 p i
& J8.86 35,060 V.14 16.23 63.56 11.33 1.08 .
SFACE CCDED:
BAR JPRCING LESS THAN THE AASHTO MINIMIM. (8,21}

(BR. LES5. TET.]
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Input Data Format (Xedit)

General Data - (A40,14X,11)

Columns Entry Variable
1 - 40 PROJECT TITLE . HEAD
55 YERSION (enter 1) IVERS
General Data - (X, A2,4X,A6,7X,A3,7X,A3)
Columns  Eotry Variable
5 - 10 TYPE OF STRUCTURE (RC.PP.FP)} ) STYPE
15 - 20 TYPE OF ANALYSIS (DESIGN/CHECK) ATYPE
28 - 30 CONSIDER FATIGUE? (YES/NO) FAT
38 - 40 CONSIDER CRACK CONTROL? (YES/NO) DIS
General Data - (5F10.0, 7X, A3, F10.0)
Columns Entry Variable Units
1 - 10 ULT CONCRETE COMPRESSIVE STRENGTH FC Ksi
11 - 20 ULT CONCRETE COMPRESSIVE STRAIN EQ [n/In
21 - 30 TOUNG'S MODULUS FOR STEEL REEARS FC Ksi
31 - 40 YIELD STRESS FOR. STEEL REBARS FY Ksi
41 - 50 ULT STRESS PRESTRESS STEEL FF Ksi
51 - &0 LOW-LAX PRESTRESS STEEL LOW
61 - 70 ENVIRONMENTAL FACTOR z K/n
Structure Data - (F10.0)
Columns Entry Yariable Units
1 - 10 TOTAL DEPTH DEFTH Fi
Structure Data - (7F10.0)
Columns  Entry Variable Units
1 - 10 TOP FLANGE EFFECTIVE WIDTH COMP BTOPC Ft
I1 - 20 TOP FLANGE EFFECTIVE WIDTH TEN BTOPT Ft
21 - 30 TOP FLANGE THICKNESS TTOP In
il - an WIDTH OF WEB BG Fi
41 - 50 BOTTOM FLANGE EFFECTIVE WIDTH COMP BROTC Fi
31 - 60 BOTTOM FLANGE EFFECTIVE WIDTH TEN BEOTT Fi

61 - 7 BOTTOM FLANGE THICKNESS TBOT In

o
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Rebar Data - {110}

Columns Entry
1 - 10 NUMEER OR REBAR LAYERS

Rebar Data - (7F10.0)

Variable Units
NBAR

Note: The number of lines in this section is equal to the NUMEER OF REBAR LAYERS

(NBAR).
Columns Entry
I - 10 REBAR LOCATION
11 - 20 REBAR LAYER
21 - 30 TOTAL BARS
31 - 40 BAR SIZE
41 - 50 COVER
al - 60 BUNDLE PATTERN
61 - 70 SKEW ANGLE

Prestress Data - (2F10.0)

Columns Entry
1 - 10  TOTAL AREA PRESTRESS STEEL
11 - 20 DIST BOTTOM TO C.G. P/S STEEL

Load Data - (A40)

Columns Entry
1 - 40 LOAD TITLE

Load Data - (6F10.0)

Columns Entry
1 - 10 MAX MOMENT DEAD LOAD (DL)
11 - 20 MAX MOMENT H-LOAD (LL+I)
21 - 30 MIN MOMENT H-LOAD (LL+I)
31 - 40 MAX MOMENT P-LOAD (LL+T)
41 - 50 OTHER MOMENTS
51 - & SECONDARY MOMENT

Load Data - (5F10.0,10x,F10.0)

Columns Entry

1 - 10 AXIAL DEAD LOAD (DL)
11 - 20 MAX AXIAL H-LOAD (LL+I)
21 - 30 MIN AXIAL H-LOAD (LL+D)

Variable Units
LOC()

LAY(T)

NB(I)

COVER(I) In
BUND()
SKEW(I) Degrees

¥ariahle
ASD
DYS(T)

Variahle
LHEAD

Variable Units

DM Kip-fi
HMAX  Kip-ft
HMIN  Kip-fi
PMAX Kip-fi
AM Kip-fi
SECM Kip-fi

Variable Units

DMP Kip
HMAXP  Kip
HMINP  Kip

Page 5-4.2¢
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31 - 40 MAX AXTIAL P-LOAD (PLL+I) PMAXP  Kip
41 - 50 OTHER AXIAL LOAD AMP Kip
61 - 70 FINAL P/S FORCE AFTER LOSSES FE Kip
Load Data - (5F10.0,10x,F10.0)
Columns  Entry Variable
i =10 LOAD FACTOR FOR DEAD LOAD FACD
11 - 20 LOAD FACTOR FOR H-LOAD FACH
31 - 40 LOAD FACTOR FOR P-LOAD FACPE
41 - 50 LOAD} FACTOR FOR OTHER MOMENT FACA
51 - &0 LOAD FACTOR FOR SECONDARY MOMENT FACS
6l - 70 STRENGTH REDUCTION FACTOR (PHI; PHI

Flexure Design Theory

Serviceability Requirements (F-SER, C-SER) (Code 8.16.8)

Forinvestigation of stresses atthe service level, the straight-line theory of smess and strainis used
as outlined in article 8.15.3 of the Code.

Working Stress equations for a Single Tension Layer:

M = As ij d

i = 1-k3

k = (Zpn+ (pn)**2)**.5-pn

n = EsEc

[ =  As’hd
Fatigue Stress Limits (Code 8.16.8.3)

is = 21.0-.33 Fmin + 8 (t'h) {8-60)
where:th = .3

fs = 23.4-.33Fmin

Distribution of Flexural Reinforcement (Crack Control) {Code 8.16.8.4)

fs = 2f{dc A)**.333 (8-61)
s« = .6y

fs> = 20 Ks, for Grade 40 Steel

s> = 24 Ksi, [or Grade 60 Sieel

Page 5-4.26 Concrele Design Pragram
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Strength Design (Load Factor Design) (H-FAC, P-FA C)(Code 8.16)

The theory is based on the assumptions outlined in article 8.16 of the Code and on satisfaction
of the applicable conditions of equilibrium of internal stresses and compatibility of strains, This
allows the engineer to input multiple layers of steel which may be in tension or compression
depending on the applied Ioads.

Strength Design Equations for a Single Tension Layer:

Mu< = PhiMn

Mn = Asfy(d-a?) (8-16)
a = Asfy/ 85 b (&-17)
pb = (B5BLI./1y) (870007 87000 + fv) (8-18)

Mer = T7.5(f)**5(Y0

Conecrate Dasign Prograrm Page 5-4.27
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Definitions
A = Effective tension area of conerete surrounding the fexueral tansion reinforcement and
having the same centroid as that reinforcement, divided by the number of bars.
As = Area of tension reinforcement.
b = Widthof compression face of member,
bw = Web width,
d = Distance from extreme compression {iber to centroid of rebar layer.
de = Thickness of concrete cover from extreme tension fiber 1o center of tensile reinforce-
ment closest to the tension face.
Ec = Modulus of elasticity of concrete (57000 x (f*) **.5).
Eo = Ultimate concrete compressive strain (003 infin).
Ezs = Modulus of elasticity of the steel rebars (29000 ksi).
., = Ultimate concrete compressive stress,
fs = Allowable steel stress.
fy = Yield stress of reinforcement
[ = Momentof inertia of the section.
p = Tension reinforcement ratio.
pb = Reinforcement ratio producing balanced strain conditions.
M = Moment at service level (SER).
Mnr = Nominal moment strength of section.
Mu = "Factored moment at section.
Mer =  Cracking moment (Code £.13.3 Equation §-2)
n = Modular rado of elasticity (Es/Ec)
Phi = Strength reduction facior.
Yt = distance from the neutral axis to the extreme tension fiber.
Z = Factor related to exposure conditions and a maximum crack width permitted,

Fage 5-4.28
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